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in army transports, 80 vehicles would be needed for the 
250 tons considered, with 480 horses for one stage, o r  
960 horses for the two stages o f  the route. A s  t o  the 
personnel, the least number allowed requires one 
chief of the whole train, one officer or adjutant for 
each section of twenty vehicles, and four men per 
vehicle, making 325 men in all. As to the length 
of the train, allowing 60 feet to each vehicle, in
chlding the distance to the next, the line of vehicles 
will cover 4,800 feet of road. To feed the horses (count
ing 35 cents per day in France) will require an expendi
ture of $336, not counting the extra horses which 
always accompany a train of this kind. In the case of 
steam traction, 4 tons of useful load Ulay be carried on 
the back part of the machine. and it will draw two 
vehicles loaded with 3 tons each. making 10 ton's per 
train; thus to carry the 250 tons would requi"e t.wenty
five similar trains, this being well within the limit, as 
the machine will take 12 to 14 tons. As to the personnel, 
each train requires one engineer, Qne fireman, and two 
men, and for the ensemble are needed one chief of ex
pedition, two foremen mechanics and twenty.men un
der them, making 150 men in all. The length of each 
train is about 90 feet, spacing them 30 feet apart, mak
ing a total of 2;250 feet. Each tractor COOl.umes, for the 
36 miles, $6 in combustible, etc. , making the cost of 
transportation $15() ior the whole. By comparing these 
figures with those for animal traction, there results an 
economy in personnel of 275 men, in length of train 
2,550 feet, and in cost, $186. The advantage is thus 
decided Iy in favor of steam traction. The Versailles 
commission 'conclude their report as follows: "This 
system may render great service in army transports of 
all kinds. In time of peace it reduces the expenses of 
haulage between military establishments and docks 
which are outside of the railroad system. I n  case of 
mobilization, when horses will be wanting, owing to 
the substitution of mechanical for horse traction in all 
the large cities, the tractors will be valuable for the 
various army transports." 

.,. f., .. 

MODERN SOFT-COAL MINING AND HANDLING IN THE 
UNITED STATES. 

BY HENRY HALE. 

Although the total shipments of soft coal in cargoes 
from the United States to foreign ports during the pre· 
sent year will probably not exceed six per cent of the 
total bituminous output in this country, the increase 
in export trade has attracted much attention, since the 
shipment is fully four times a6 great as that of 1898. It 
is calculated that the total soft coal production of the 
United States for 1900 will range between 170,000,000 
and 175,000,000 tons. 

The success of American coal exporters has been due 
to the prices which they have quoted, being less than 
those of European dealers. Several causes have con
tributed to the success of Alllerican competition, one of 
which has been the labor difficulties in Great Britain 
and on the Continent, which have lar�ely curtailed the 
production. It is generally admitted, however, that 
the principal reason is the economical methods of min
ing and shipping the product, and the extent l>nd 
richness of the American deposits. While the mines in 
Great Britain and Germany. for example, have been 
worked for centuries, many deposits in the United 
States have been opened but a few years. One of the 
principal items of expense abroad is in the construction 
of shafts and the elevation of the coal to the surface. 
Pits which extend vertically 1,000 feet to the mine 
workings' are quite common in Lancashire, Stafford-' 
shire, and South Wales. As the beds of fuel have been, 
worked Qut, shafts have been driven in some cases to 
a depth of nearly 2,000 feet. The construction of the 
shafts requires a large amount of timber to prevent 
caving in and the installation of power plants, operated 
principally by steam, for raising and lowering the men 
and material. . The system of ventilation in such mines 
is a\!;o very expensive, owing to the distance which air 
must be conveyed. In many of the principal mining' 
districts methods used are costly and antiquated, com
pared with the system in this country, a larger number 
of men and boys being employed, in proportion to the 
tonnage mined, than in the United States. The wl'iter 
can state from personal observation that the coal from 
a few British collieries is still being brought to the sur
face by hoisting machinery operated by animal power. 
The size of the cars used upon the railways from the 
mines to the seaboard, and even of the mine cars them
selves, is much smaller in proportion than in the 
United States, and the locomotives employed have less 
power: consequently more trains must be made up to 
Transport a certain tonnage, at an increased cost for 
train crews and other service. The methods of trans
ferring coal from the mines to the car!!, and again at 
the shipping docks, or at tb J points of consumption, 
require more manual labor than in this country. As 
yet, mining by machinery is . in its infancy in Great 
Britain, the majority of the work being done with the 
pick and hand-drill; consequently the number of 
miners in proportion to the output is far greater than 
on this side of the Atlantic. 

The methods of procuring soft coal utilize; to a great 
extent, electricity and compressed air. A power 

I £itutifit jmtritJu# 
station is built at a suitable point, to generate the 
electric current for operating the mining machines 
proper, driving the ventilating fans, furnishing current 
for the trolley mine locomotives, and supplying light 
in the various galleries and rooms. As fast as a mine 
is opened, tracks for the cars are laid in conl'lection 
with the trolley system, and incandescent lalups placed 
in the "chambers," thus avoiding the danger of fire by 
other means of illumination. Many of the companies 
build houses for their employes, supplying them with 
light, baths, and other conveniences from the power 
station, and installing a system of waterworks and 
sewerage. Usually the pOWE'r house and dwellings are 
constructed before mining proper begins.. Then the 
main tunnel or en�ry is excaya�d to th� face of the 
coal, its size and direction already being located by the 
company's E'ngi�ers;' The tUImel 'is large enougb for 
a double·track railway 'and termh:iates in another tun
nel or gallery, which extends pal'allel with-the face of 
the coal seam. From it are cut short passages which 
terminate' in the mining .. chambers", or "rooms." 
These passages are, of course; cut through the coal and 
are what are termed "double' entries," consisting of 
two passages separated by a partition of the mineral. 
, If the wining is done by band', special drills are used, 
one miner and helper taking a contract to remove the 
contents of a rooUl from 20 to 25 feet in width and 
about 20 feet in length. 

In macbine mining two miners will take a contract 
to clear out three cham bel'S • .  Tbe machines, operated 
by pneumatic or electric power, are'carried to the face 
of the vein, and the framework is fastened in position 
by being'screwed against the roof and sides. The 
electric current is conveyed to the motor operating 
each electric machine through an insulated cable 
which is connected with the main power station. This 
cable works upon a reel, and can be lengthened or 
shortened as' required. If compressed air is used, it is 
conveyed in the same manner through flexible piping. 
The principal minin� �achines consist 'of - steel 
punchers or bits bolted to movable metal belts or chains 
working upon platforms which are also movable. 
When the compressed air or electric current is turned 
on, it revolves the chain and its cutters, and at the 
same thne holds the platform supporting the chain 
firmly against the vein of the coal. A horizontal 
groove is made of a depth and width varying accord
ing to the size of the machine. A Jeffrey cut.ter will 
m ake an incision 6 feet in depth and 4 feet in length 
within five minutes in ordinary soft coal. The groove 
is made as near the bottom of the room as possible, in 
order to cut or undermine the vein at its lowest point. 

In one day what is known as a punch machine will 
cut from 175 to 225 square feet. An electric machine 
will cut from 720 to 900 square feet.. As the average 
miner and helper, working by hand, will take out with 
drill and pick but 4 or 5 tons in the salDe time, the 
saving effected by the machines in time and labor can 
be appreciated. It is estimated that the saving to a 
mining company ranges from 20 to 50 cents per ton, ac
cording to the district where the mine is located. 

From the time the mine cars are loaded until the 
coal is in the vessel's hold, a variety of labor-savi�£t ap
pliances is used. The cars, which are run to ,the en- , 
trance of each room, are made up iuto "trains or 
.. trips" which carry as high as 200 tons. One loco
motive will do' the' work of from 15 to 40 horses or 

'mules, a<icordfnj;(to the power of the motor. It hauls 
the Ch.rs from the 'entrance of the mine to the tipple. if 
there'is no incline by which the force of gravity can be 
used. To handle a train of 20 or 30 cars, only a motor
ma'n and a brakeman are required. The locomotives 
vary in power, being built to work on grades as steep 
as 4 per cEmt. As they range in weight from 10 to 20 
tons. the rails required for the tram road are very 
light .. 

At'the tipple the weighing, separating and loading 
of the cars or boats are done automatically. The tip
ple, which is merely a wooden trestle containing a 
movable platform and scales, is usually located directly 
above the railroad track, or at such an incline that the 
co!1l will fall into the cars by the force of gravity. A 
car is elevated at the tipple so that by opening one 
end the contents run out upon the separation selreens 
and scales, which record the total tonnage. From the 
scales the coal according to its size falls into tlle cars, 
which are usually made up in trains. As fast as a car 
is filled the locomotive pulls the next empty car below 
the tipple. and thus the operation is continued until 
the train is loaded. If it is desired to separate the coal 
into the three commercial sizes. three tracks are laid 
below the tipple, and three trains can be loaded at 
once. In connection with a number of the mines in 
West Virginia and in the George's Creek and Cumber
land region of Maryland. as well as in Alabama, are 
coke-oven plants, so oonstructed that the mine cars 
can� be Tun froni:' the en'trance directly over the ovens, 
and their contents dumped through openings made 
E'specialJy for the purpose, without the necessity of 
any manual labor except to guide the cars. 

The cost of coal mining by the modern process has 
been reduced to such a figure that the product has 
been sold at the tipple as low as 90 cents per ton, at a 
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small profit to the coal company. The actual cost of 
the coal placed on the cars ready for shipment has 
been reduced as low as 75 cents per ton in the districts 
referred to. Of course, these figures are subject to 
slight fluctuations, but it is calculated that 90 cents per 
ton is the u:aximum cost of this �roduction. Includ
ing the railroad and steamship t&.ri1f' and the cost of 
transferring at the destination, AllJerican coal has 
been placed in French ports, for examplE', at $5.50 per 
ton at a profit to the shipper. But it is believed that 
steamships can be built especially for the coal trade 
which can carry a cargo to Mediterranean ports at les8 
than $1 per ton freight, including wages, food for the 
crew, fuel and charges of every kind. This figure 
would enable coal of a superior quality to be sold 
abroad at less than $3 per ton, fully $2 less than the 
best WeIgh product. 

... Ie •• 

Electrical Notes. 

It is stated that the Jungfrau Railway in its entirety 
is to be abandoned, but the section already built and 

, under construction will undoubtedly be very popular. 
All the Russian warships on tne Chinese station are 

to be fitted with Popoff's system of wireless t{'legraphy. 
The experiments with this apparatus have been car
ried out up to distances of forty miles with perfect 
success. 

The premises at 5 West Twenty-second Street, New 
York city, which were formerly occupied by Prof. 
S, F. B. Morse. were torn down for the erection of a 
business building. It is gratifying to note that Mr. 
McCutcheon has had the tablet wh4� used to mark 
the house replaced. The addition to the original 
bronze reads, .. This tablet removed from' building 
formerly on this site and replaced A. D. 1900." 

A suburban electric street car line in St. Louis bas 
fitted one of its cars with a telephone, says The Rail
way Review. The instrument is placed in the rear of 
the car, the negative wire being connected perma

,nently through the wheels to the rail, aDd the positive 
wire being fitted with a simple device resembling a 
jointed fishing pole by which connection is secured to 
a private overhead wire paralleling the trolley. 

The second branch of the Metropolitan Underground 
Road at Paris was opened on September 29. It runs 
from the Triumphal Arch to the Trocadero. Another 
line running north and south will be opened next 
spring. The American engineers have been impressed 

, with the rapidity with which the work is carried on, 
only sixteen months having elapsed in building the 
tunnel frolD'Vincennes to the Bois de Boulogne. 

Ever since telephonic communication has bE'{,TJ es· 
tablished between London and. Paris, it has been COD· 
stantly rumored that attempts were being made by the 
English and Belgian governments to inaugurate a simi· 
lar service between London and Brussels. It is ao
nounced that in February, Brussels will be connected 
with the English capital by the telephone. '.rhere have 
been sevE'ral obstacles in the way which have prevented 
realization of this scheme. Great difficulty was enc()un
tered in obtainingthe sanction olthe two governments. 
but after prolonged negotiations the necessary permis· 
sion was obtained. The electricians of the English Post 
Office had two alternative schemes. One was to lay a 
cable from the Eoglish to the Belgian coast; and the 
other WaS to utilize the Anglo-French wire as far as 
Calais, and then to extend to Brussels over wires on land. 
Accordinl.\' to present arrangements it appears that the 
latter plan is to be adopted, since it has been found 
impossible with existing instruments to transmit vocal 
com�unicatiou through a submarine cable over a 
greater distance than twenty miles. This is the length 
of the cable in connection with the London to Paris 
telephone, and also the cable connecting England 
with Irelanp-. 

Large refuse destructor and electricity g enerating 
works are to be constructed by the vestry of Hackney, 
a northeastern suburb of London. Five acres of laud 
have been acquired on the banks of the. River Lea 
upon which to erect the buildings. The present de
signs are sufficient to accommodate 6,000 horse po,,"er 
in boilers, engines, dynamos and switchgear, but the 
first installation of machinery will only amount to 
3,000 horse power which will be sufficient with accumu
lators to provide a current for 50,000 eight-candle pow
er lamps. The engines will be of the triple-expansion 
type, with a working pressure of 175 pounds per square 
inch. Two dynamos will be driven direct by each en
gine, and a common condenser and cooling apparatu� 
will be supplied to each pair of engines. The refu8e 
destructor will comprise twelve furnaces with a daily 
burning capacity of 150 tons. It is estimated that the 
total cost of the scheme will amount to $1,250,000, hut 
it is anticipated that tile vestry authorities will effect 
an econollJY of $ 20,000 per annum. According to the 
Act of Parliament, the vestr" are enabled to levy a 
maximum tariff of 16 cents p�r unit, but they propose 
to encourage the more general utilization of electricity 
by charging 8 cents to private consumers; 6 cents for 
public lighting; and 4 cents for the. supply of electric 
power. 
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An expedition has beeu sent to Kingston, Jamaica, 
by Harvard Observatory to observe the planet Eros in 
its approaching opposition. 

Dr. A. Donaldson Smith, the African explorer, has 
arrived in this country and will del�yer lectures. Mr. 
Edward Whymper has also reached the United States, 
-and has given some lectures. 

The Pekin Observatory, which for two centuries has 
been one of the chief glories of Pekin, has been looted, 
and half the instruments will go to Berlin, and half to 
Paris. The instruments were erected by the Jesuits: 

Prof. Schiaparelli retired on November 1 from the 
directorship of the observatory at Milan, where he had 
been at work for the last forty years. He has been 
one of the most conspicuous figures in Italian science. 
His successor is Prof. Celoria. 

'rhe Dewey Arch, a temporary structure built to do 
honor to the victorious admiral on his retul"rJ, is being 
removed. For more than a year it has stood in Madison, 
Square without. becoming dangerous to passers-by. 
This speaks well for staff construction. 

The four hundredth anniversary of the -birth of Ben
venuto Cellini will be celebrated in Florence by a fes
tival and by setting up the s Cillptor's bust on the 
Porto Vecchio. Invitations have, been sent out to 
goldsmiths' associations all over the world. 

A committee of scientific men who were appointed 
to investigate the matter state that an erop'tion of Mt. 
Vesuvius may be expected at any time. It has been 
some time since there has been a ,dangt'>rous outbreak. 
The experts in the observatory say that an eruptiou 
may occur at almost any time, but they are not ready 
to predict the strength of the eruption. 

More time, endeavor and money have undoubtedly 
been put into the Zeppelin airship than into any prt'>
vious enterprise of this nature. It is thirty years since 
Count Zeppelin first turned his attention to the air
ship as an engine of war, and those who were making 
experiments in fiight by means of aeroplanes were in
clined to look upon him as a visionary. 

The Tiber at R ome has become swollen by heavy 
rains, and the water in the Forum was six feet deep on 
December 2. The Protestant cemetery is inundated, 
and it is impossible to get withiu2,000 feet of St.  Paul's 
Without the Walls. A large landslide occurred on the 
hank, and the arches of two bridges have disappeared. 
'I'he dwellers in the lower sections of the city are in 

great distress. 
In excavating for the drainage system which is being 

installed in the city of MeXiCO, a number of articles 
were found which belonged to a period previous to the 
i nva.'Sion of Cortez. Some of the articles found were 
golden ornaments with which the Aztec gods were 
deQorated. On the extension of the Mexican Cent,ral 
Railway, workmen dug out $50.000 in gold and silver 
COirIS, the government and the workmen sharing 
eqilully undet· the old law of treasure trove. 

The new lecture hall of the American Museum of 
Natural History is believed to be the largest audito
rium ever built fot" scientific lectures. It seats 1,500 
persons. 'rhere are three screens, each 25 feet square, 
two being placed at the back of the stage, and one is 
movable. The lanterns are in a special roo:n in the 
centerJof the gallery. The bruad platform is provided 
with unusual arrangements for scientific experiments. 
The city has thus far paid $4,472.000 for the institution 
in the way of building's, etc., and the trustees have 
raised more than three million dollars additional. 

The authorities of the British Museum have recently 
secured the exhaustive collection of 20,000 moths from 
\Vestern China which formed part of the collection of 
the late Mr. J. H. Leach. and is the finest collection of 
lepidoptera in the world. 'rhe Museum paid $5000 for 
the right to choose w hat they desire fWIlI the collection, 
which will be about 12,000 specimens. Mr. Leach had 
specimens of several moths not to be found in any 
other collection extant. Sir George Hampson, Bart., 
who cla.ssified the moths of India for the Indian gov
ernment some years ago, will Illake rhe choice and ar
range them in the present British Museum collection. 
The \vork will occupy about twelve months. 

Lieut. Julius Payer, well known for his Arctic 
explorations, was a great adluirerer of Dr. A. Peter
mann. the German geographer, who has given great 
atTent,ion to Arctic explorations. When Lieue. Payer in 
1870 discovered the pyramidal mountain in Greenland, 
he called it Mt. Petermann, and it was long' supposed 
that this was the highest mountain in ,Greenland. His 
last �urvey I:ave the height as 12.406 feet, but last year 
Dr. Natl�orst discovered t.hat the real hejght of the sum
mit was between 8,200 anI I 9,000 feet above the sea level, 
so that the mountain can no longer be called the high
est in Greenland. The' Dnke of Abruzzi in his last ex
pedition discovered that King Oscar Vl.nd and Peter
mam} Land, as 'his been »llspected, did not exist. It is 
probable that Lieut. Payer saw icebergs, which he 
took for land. so that in both of these cases t.he con
nection of the name of Pet.ermann with the two locali
I 'es'�very unfortunate. 
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Report of the Secretary of ,�cuUure. Survey. Warning is given of the possible danger of thu 

The annual report of the Secretary of Agriculture introduction and dissemination of the B elgian hare. 
is a most interesting document. It is devoted to a brief Laboratory work and the study of food of birds of 
'resume of the important wurk carried on by the various economic importance have received attention. The 
Di visions. Important extensions of the Weather Bureau work of the Soil Survey has been greatly increased, but 
work have been made during the past year. Its efforts still falls short of meeting the demand for soil surveying' 
have been specially directed to the investigation of from all sections of the country. The work of this di
methods of electrical communication without wires, vision with tobacco is specially noticeable. 'rhe tobac
with a view to establishing wireless electrical commun- co exhibit at the Pal'is Exposition was one of the larg
ication between vessels at sea and exposed points on est as wen as one of the most complete' made. contain
our lake and sea coasts. Already messages have been ing over 2,000 :samples. FlOl'ida·grown Sumatra tobac 
successfully transmitted and received over sixty miles co was awarded twenty points of merit against eigh
of land. and the Secretary expresses the hope that in teen point» for real SUID!l.tra leaf. and the yellow tobac
the near future the craft employed in our coastwise co of NOl'th ,Caroliua was awarded as many points as 
commerce and on the Great Lakes will be placed in in- the T'llrkish tobacco with which it competed. 
stantaneOU8 communication with the stations of the 'I'he relations of the Division of Forestry with practi
Weather Bureau located ai the principal ports. Spe- cal lumbermell and tree planters have been closer and 
cial storm forecasts for !the '�orth Atlantic will be un- more useful than ever before. The total requests for 
dertaken shortly through the use of reports received working, plalls (01' scientific forestry exceeded fifty mil
from the West Indies, Bahamas, Bermudas, the Azores, lion acres. The Department is receiving with increased 
and Portugal, the new cable system connecting Lisbon frequency ,applications for planting' and working plans 
with America, via the Azores, making this possible. for watersheds from which cit,ies obtain their sllppliel'l. 
Much stress is laid upon the continued improvement Th�re is much inquiry in all sections of the United 
of the forecast service, and the value of its warnings. States regarding bettpr roads and better methods of 
Mr. Wilson points out that notwithstanding the great building them. Much work has been done by the 
number of craft'plying the Gulf of Mexico at the time Office of Road Inquiry and in co-operating with col
of the Galveston storm, the warnings were so timely leges and stations. 
that there was no disaster upon the open waters. The Secretary reviews at considerable length the 

The Bureau or- Animal Industry has carried on its work of the. experiment stations first established in 
highly impOl·tant work, and the total number of cattle this country twenty-five years ago, The stations lIOW 
inspected before killing aggregated 53.087.994, in addi- employ nearly 700 persons, and in 1899 their pulJlica
tion to an inspection of 34,737, 613 animals which' had tions aggregated 445 reports and bulletins, The study 
been killed. The total number of carcasses condemned of foreign markets abroad with special reference to 
wR!! 61,906, and the number of live animals rejected extending the trade therein for the agricultural pro
was about 160,000; 999, 554 microscopic examinations of ducts of the United States has been prosecuted with 
pork were made. During the season of 1899, over a zeal and intelligence. The agricultural exports of the 
million cattle were moved, under the supervision of the' United States for the 'past fiscal year amouuted to 
Bureau, from the districts infected with) the; southern $844,000.000. The' rapid -growth of our export trade to 

cattle tick. Over 1,800,.000 sheep were Inspected, and the Ol'ient in recent years -is most striking. 111 1900 
nearly 627,000 dipped under the supervision of the in-' our export trade to the Orient amounted to $107,000,
spectors. The work of preparing serum for various ,000, The Division of Sta tistics and the Division uf 
diseases has also been carried on. With regard to rabies PubliclJ,tions both carried on their labors with the 
the Secretary declares ihat this disease is utifortu nately usual satisfactory relfults. The annual output of pub
on the increase in the United States. lications was 7,000,000. Notwithstanding the enormous 

The Division of Chemistry has carried on important amount of work which the Department carries on, the 
work ill the investigation of f()od adulteration; over appropriations for the fiscal year amounted to only 
500 samples of preserved meats of �aiJ 'kind§ were pur- $8,006,022. In addition, the sum of $720,�OO was pro
chased in the open market, and exaniined. The Di- vided for division among the agricultural stations at 
vision finds that very little horse meat is sold in the ihe Paris Exposition; American exhibitors in agricul,· 
United Statelil. The foreign food products introduced ture, horticulture, and food products received about 
i nto this country have been the subject of careful study. 500 awards. 

Most satisfactory reports are recei ved from California ------__ ..... 400-+' -4 __ -----

a!!.a result of the entomological work in the introduc
tion of the insect which fertilizes the Smyrna fig. In 
one locality more than six tons of Smyrna figs have 
been produced; tbis result will tend to make America 
a great competitor in the fig trade of the world's mar
kets. An important parasite has been introduced to 
prey upon the olive scale, so injurious to the olive 
growers of California. From Natal a fungus disease 
has been introduced by which the injurious worms and 
locusts have been destroyed, and efforts are being 
made to introduce European parasites of the gypsy 
moth. 

The results of seed testing are declared to be satis
factory, and to have greatly improved the quality of 
seed distributed by Congress. Experts of the Division 
have been studying plants puisonous to stock in Mon
tana. and valuable experiments will be conducted on 
thl- ground set aside for the use of the Department on 
the Potomac fiats at Washington. The section of seed 
and Plant Introduction receives a special notice, stress 
being laid particularly upon the importation of cereals, 
including macaroni wheats of southern Europe and 
grasses and,forage plants. The Kiushu rice introduced 
fl'om Japan has already added one million bushels an

-nnally to the Louisiana rice crop. The introduction of 
date trees into Arizona is another valuable achieve
ment. The introduction of wheats from Russia, Bun
gary, and Austria is being watched with great interest, 
and if the wheat yield of the United States should be 
increased by only one bushel pel' acre, this would mean 
at the farm price of wheat in 1899 an addition of $ 26,-, 
000,000 to the income of our farmers. The Division of 
Vegetable Physiology and Pathology has also been 
ca.rrying 011 important investigations. In plant breed
ing. orange hybrids have been placed at various points 
in the South and their value has been tested in co
operation ;,vith several experiment stations. In corn 
breeding the features aimed at are early maturit.y, 
drought and smut resistance,increased protein content 
and a' large yield. Diseases of sugar beet have been 
investigated, also diseases of forest trees. 

The Division of Pomology made a most interesting 
exhibit at the Paris Exposition, which attracted wide 
attention. A special effort has been madt'> fo give a 
thorough test to the cultivation of choice European 
g-rapes in the Sonth Atlantic States. The work of the 

�-Division of Agrostology has been thoroughly system
arizE'd. The grass garden on the Department grounds 
contains nearly '500 varieties. The destruction of prai
rie dogs has become a practical question of interest to 
tarmers, and is being iuveiltigated by the Biologica.l 

A NeW' Metal-EtchIng Proeel!ll!l. 

A new process of etching metal by an acid blast has 
been introduced. An atomized spray of acid is pro
jected vertically against the metal surface which is to 
be etched by means of an air blast, the pressure being 
frOID 5 to 8 pounds. The compressed ail' passes from 
the air tank to the atomizer and to the washing appar
atus. Each atomizer consists of a central tuhe snp
plied with ail' under pressure, and surrounded b� 
slllaller tu bes in connection with the acid in the tan k. 
13y this arrangement the air . blast produces a finely 
divided spray of acid. which is projected with consider
able force against the metal fSurface required to be 
etched. The surplus acid fal1s back. to the lower part 
of the tank and is again drawn into the atomizer, so 
that the liquid is constantly circulated during the 
progress of the operation. Means are provided for 
moving the plate during the etching operation, to in
tensify the action of the acid. After the etching is 
concluded, the pla.te is washed with t h e  aid of water 
under pressure. According to Feilden's Magazine, ero
sion under the acid blast is very rapid. Some zinc 
plates treated with nitric acid ,diluted to 10 degrees 
Baume were etched in three minutes as deeply as the 
.. second etch" of the immersion pro{'ess, \\' hich will 
probably occupy about twenty minutes. It is not 
practical to force the speed of erosion in the ordinary 
process, as details would be eaten away by undercnt
tinge and tbe heat would tend to melt the rt'sist. III 
the case of the ac:d,blast process the projection of the 
spray upon the surface in a' perpendicular direction 
insures proper etching without undercutting the pro· 
tected ,parts of the metal. .Ovecheating is also suc
cessfully avoided, as tbe compressed air is thoroughly 
cooled' before it enters the aspirators, and the amouut 
absorbed dUring expansion is fully equal to that due 
to chemical action between the acid and the metal. 

• ••• • 

An InventIon Probably LOl!lt. 

John G. Carter, the inventor of the process of mak
ing a substitute for rubber from cotton-seed oil, died 
recently at Savannah, Ga. The process was knowlI 
only to Mr. Ca[ter, and unless it is found that he left 
instructions and .. irections for the continuance of the 
work, it is probable that the secret died with him. 
This is a valuable illustration of the wisdom of patent
ing all inventions uf any commercial value, and not 
leaving the matter a secret. Very valuable inventions 
ha\'e been lost to the world, owing to a mistaken be
lief that our patent laws do not give adequate pro
tection. 
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